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(57) ABSTRACT

A device may include a body, springs, and a plunger. The
body may include a back wall and a front wall. The body
may have a cavity forming spring channels and at least one
rail. The front wall may have an aperture extending into the
cavity. Each spring may be implemented in one of the spring
channels. The plunger may include a plunger head and a
plunger rod extending from the plunger head and through
the aperture. The plunger head may be configured to engage
the springs. "

T'he plunger head may have at least one rail
guide channel, each configured to accommodate one rail.
When a compressive force 1s applied to the plunger rod, the
plunger head compresses the springs as the plunger head
travels 1 a first direction within the cavity. When the
compressive force 1s reduced, the plunger head travels 1n a
second direction opposite the first direction.

19 Claims, 10 Drawing Sheets
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AUTOMATIC EJECTION DEVICE AND
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit under 35
U.S.C. § 119(e) of U.S. Provisional Application Ser. No.

62/719,985, filed Aug. 20, 2018. U.S. Provisional Applica-
tion Ser. No. 62/719,9835 1s herein incorporated by reference
in its entirety.

BACKGROUND

Existing shiding table spring blocks are subject to
unwanted immpact on the spring blocks, which 1s causing
faillure of the spring blocks when the spring blocks are
subjected to abusive loads.

SUMMARY

In one aspect, embodiments of the mventive concepts
disclosed herein are directed to a system including a device.
The device may include a body, springs, and a plunger. The
body may include a back wall and a front wall. The body
may have a cavity at least forming spring channels and at
least one rail. The spring channels and the at least one rail
may extend 1n a longitudinal direction between the back wall
and the front wall of the body. Each of the at least one rail
may be implemented between two of the spring channels.
The front wall of the body may have an aperture extending
into the cavity. Each of the springs may be implemented 1n
one ol the spring channels and may be configured to
compress and decompress within one of the spring channels.
The plunger may include a plunger head and a plunger rod
extending from the plunger head and through the aperture.
The plunger head may be implemented within the cavity and
configured to engage the springs. The plunger head may
have at least one rail guide channel. Each of the at least one
rail guide channel may be configured to accommodate one
of the at least one rail. When a compressive force 1s applied
to an end of the plunger rod, the plunger head compresses
the springs as the plunger head travels 1n a first direction
within the cavity along the at least one rail. When the
compressive force 1s reduced or removed, the plunger head
travels 1 a second direction opposite the first direction
within the cavity along the at least one rail.

In a further aspect, embodiments of the inventive con-
cepts disclosed herein are directed to an aircraft system
including a device, a first structural member, and a second
structural member. The device may include a body, springs,
and a plunger. The body may include a back wall and a front
wall. The body may have a cavity at least forming spring
channels and at least one rail. The spring channels and the
at least one rail may extend in a longitudinal direction
between the back wall and the front wall of the body. Each
of the at least one rail may be implemented between two of
the spring channels. The front wall of the body may have an
aperture extending into the cavity. Each of the springs may
be implemented in one of the spring channels and may be
configured to compress and decompress within one of the
spring channels. The plunger may include a plunger head
and a plunger rod extending from the plunger head and
through the aperture. The plunger head may be implemented
within the cavity and configured to engage the springs. The
plunger head may have at least one rail guide channel. Each
of the at least one rail guide channel may be configured to
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accommodate one of the at least one rail. When a compres-
s1ve Torce 1s applied to an end of the plunger rod, the plunger
head compresses the springs as the plunger head travels 1n
a first direction within the cavity along the at least one rail.
When the compressive force 1s reduced or removed, the
plunger head travels 1 a second direction opposite the first
direction within the cavity along the at least one rail. The
first structural member may have a first surface, wherein the
device 1s attached to the first surface. The second structural
member may be movably positioned in relation to the first
structural member such that a portion of the second struc-
tural member 1s configured to apply the compressive force to
the end of the plunger rod of the device when the portion of
the second structural member abuts the end of the plunger
rod. The device, the first structural member, and the second
structural member may be implemented 1n an aircraft.

In a further aspect, embodiments of the mventive con-
cepts disclosed herein are directed to a system including a
device, a first structural member, an ejectable table, and a
latch. The device may include a body, springs, and a plunger.
The body may include a back wall and a front wall. The
body may have a cavity at least forming spring channels and
at least one rail. The spring channels and the at least one rail
may extend 1n a longitudinal direction between the back wall
and the front wall of the body. Each of the at least one rail
may be implemented between two of the spring channels.
The front wall of the body may have an aperture extending
into the cavity. Each of the springs may be implemented 1n
one ol the spring channels and may be configured to
compress and decompress within one of the spring channels.
The plunger may include a plunger head and a plunger rod
extending from the plunger head and through the aperture.
The plunger head may be implemented within the cavity and
configured to engage the springs. The plunger head may
have at least one rail guide channel. Each of the at least one
rail guide channel may be configured to accommodate one
of the at least one rail. When a compressive force 1s applied
to an end of the plunger rod, the plunger head compresses
the springs as the plunger head travels in a first direction
within the cavity along the at least one rail. When the
compressive force 1s reduced or removed, the plunger head
travels 1 a second direction opposite the first direction
within the cavity along the at least one rail. The first
structural member may have a first surface, wherein the
device 1s attached to the first surface. The ejectable table
may be movably positioned in relation to the first structural
member such that a portion of the ejectable table 1s config-
ured to apply the compressive force to the end of the plunger
rod of the device when the portion of the ejectable table
abuts the end of the plunger rod. The latch may be config-
ured to releasably lock the ejectable table 1n a position where
the ejectable table 1s configured to apply the compressive
force to the end of the plunger rod of the device. When the
latch 1s released, the springs of the device may be configured

to decompress so as to move the ejectable table 1n a direction
away from the back wall of the device.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of the inventive concepts disclosed
herein may be better understood when consideration 1s given
to the following detailed description thereof. Such descrip-
tion makes reference to the included drawings, which are not
necessarily to scale, and i which some features may be
exaggerated and some features may be omitted or may be
represented schematically in the interest of clarity. Like
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reference numerals in the drawings may represent and refer
to the same or similar element, feature, or function. In the
drawings:

FIG. 1 1s a top perspective view of an exemplary embodi-
ment of an automatic ejection device (AED) according to the
imventive concepts disclosed herein.

FIG. 2 1s a bottom perspective view of the AED of FIG.
1 according to the mventive concepts disclosed herein.

FI1G. 3 1s a top perspective view of the AED of FIG. 1 with
a removable l1d removed according to the inventive concepts
disclosed herein.

FIG. 4 1s a top perspective view of a body of the AED of
FIG. 1 with a removable lid removed according to the
inventive concepts disclosed herein.

FIG. 5A 1s a bottom perspective view of an exemplary
embodiment of a plunger of an AED according to the
inventive concepts disclosed herein.

FIG. 5B 1s a bottom perspective view of an exemplary
embodiment of a plunger of an AED according to the
inventive concepts disclosed herein.

FIG. 5C 1s a bottom perspective view of an exemplary
embodiment of a plunger of an AED according to the
inventive concepts disclosed herein.

FIG. 6 1s a top plan view of an exemplary embodiment of
a system including a sliding table assembly including the

AED of FIG. 1 according to the inventive concepts disclosed
herein.

FIG. 7 1s a top perspective view of the system of FIG. 6
with an ejectable table 1n a stowed position according to the
inventive concepts disclosed herein.

FIG. 8 1s a top perspective view of the system of FIG. 6
with the ejectable table 1n an ejected position according to
the 1nventive concepts disclosed herein.

FI1G. 9 1s a top perspective view of a portion of the system
of FIG. 6 with the ejectable table 1n an ejected position and
locked 1n place by a latch assembly according to the inven-
tive concepts disclosed herein.

DETAILED DESCRIPTION

Before explaining at least one embodiment of the inven-
tive concepts disclosed herein 1n detail, 1t 1s to be understood
that the inventive concepts are not limited in their applica-
tion to the details of construction and the arrangement of the
components or steps or methodologies set forth in the
following description or illustrated in the drawings. In the
tollowing detailed description of embodiments of the imstant
inventive concepts, numerous specific details are set forth 1in
order to provide a more thorough understanding of the
inventive concepts. However, 1t will be apparent to one of
ordinary skill in the art having the benefit of the instant
disclosure that the inventive concepts disclosed herein may
be practiced without these specific details. In other
instances, well-known features may not be described in
detail to avoid unnecessarily complicating the instant dis-
closure. The 1nventive concepts disclosed herein are capable
ol other embodiments or of being practiced or carried out 1n
various ways. Also, 1t 1s to be understood that the phrase-
ology and terminology employed herein 1s for the purpose of
description and should not be regarded as limiting.

As used herein a letter following a reference numeral 1s
intended to reference an embodiment of the feature or
clement that may be similar, but not necessarily 1dentical, to
a previously described element or feature bearing the same
reference numeral (e.g., 1, 1a, 15). Such shorthand notations
are used for purposes of convenience only, and should not be
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4

construed to limit the mventive concepts disclosed herein 1n
any way unless expressly stated to the contrary.

Further, unless expressly stated to the contrary, “or” refers
to an inclusive or and not to an exclusive or. For example,
a condition A or B 1s satisfied by anyone of the following:
A 1s true (or present) and B 1s false (or not present), A 1s false
(or not present) and B 1s true (or present), and both A and B
are true (or present).

In addition, use of the “a” or “an” are employed to
describe elements and components of embodiments of the
instant mventive concepts. This 1s done merely for conve-
nience and to give a general sense of the inventive concepts,
and “a” and “an” are mtended to include one or at least one
and the singular also includes the plural unless 1t 1s obvious
that 1t 1s meant otherwise.

Finally, as used herein any reference to “one embodi-
ment,” or “some embodiments” means that a particular
element, feature, structure, or characteristic described 1in
connection with the embodiment 1s 1ncluded 1n at least one
embodiment of the inventive concepts disclosed herein. The
appearances of the phrase “in some embodiments™ in vari-
ous places 1n the specification are not necessarily all refer-
ring to the same embodiment, and embodiments of the
inventive concepts disclosed may include one or more of the
features expressly described or inherently present herein, or
any combination of sub-combination of two or more such
features, along with any other features which may not

necessarily be expressly described or inherently present in
the 1nstant disclosure.

Broadly, embodiments of the inventive concepts disclosed
herein are directed to an automatic ejection device (AED)
and a system.

Embodiments may include an AED, such as a spring
block (e.g., a sliding table spring block). The AED may
include a body that retains one or more (e.g., three) springs
that may be operated 1n compression by a plunger that may
include a shaped end, which may provide simultaneous
actuation and uniform contact with all of the springs.

In some embodiments, the body may have a single-sided
cavity without a symmetrical split line.

In some embodiments, to prevent over compression of the
springs 1imposing excessive mechanical loads on a back wall
of the body, stops may be incorporated into the spring
retention portion that limits the travel of the plunger.

In some embodiments, guide channels 1n the plunger and
rails in the AED body may prevent misalignment and
interference between the springs and may ensure accurate
linear travel of the plunger.

In some embodiments, to prevent damage to the spring
block body, either side of the plunger projection aperture
may have reinforcing pads, which may serve to protect the
exposed plunger pin from over-compression and potential
failure.

In some embodiments, the external reinforcing pads may
also serve to reduce noise by providing a metal to plastic (or
other non-metallic matenal) contact when stowing a table, as
opposed to a metal to metal contact.

In some embodiments, to provide serviceability of the
springs and plunger in the event of a failure and to simplify
manufacture, the AED may include a removable lid that may
encapsulate mternal components of the AED.

In some embodiments, the 1id may be retained by threaded
fixings positioned 1n such a way as to allow the block body
to be easily attached to a mounting surface at the block’s
extremities, which may evenly distribute operational loads
in the block and the mounting surface.
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In some embodiments, the block may be manufactured
from metallic matenals, non-metallic matenals (e.g., plastic,
silicone, nylon, or a combination thereof), or a combination
thereof.

Some embodiments may include a compact AED having
a robust body for resisting internal spring compression
forces.

In some embodiments, the body has a cavity formed on
one side with a thin section cover forming an enclosure.

In some embodiments, a plunger may include a plunger
rod (e.g., a plunger pin) and a plunger head (e.g., a wide
base) that may allow uniform compression of a plurality of
Springs.

In some embodiments, internal stops within the cavity
may prevent the compression of springs beyond the springs’
maximum solid length that prevents damage to the springs,
the plunger, or the AED body.

In some embodiments, external stops on eirther or both
sides of the extended pin of the plunger may prevent damage
during operational use to both the springs and the pin due to
over-compression.

In some embodiments, noise may be reduced when stow-
ing a sliding table of a shdlng table assembly having such an
AED through use of plastic or other resilient non-metallic
external stops.

In some embodiments, a mechanically attached remov-
able Iid or cover may allow for simple manufacture, assem-
bly, disassembly, servicing and replacing of internal com-
ponents of the AED.

In some embodiments, the AED may be mounted using a
plurality of fixings around the AED’s periphery 1n order to
equally distribute loads imposed during normal operation
through both the AED’s body and the surface that the AED
1s being attached to.

In some embodiments, the AED may be manufactured
from mostly metallic parts. In some embodiments, the AED
may be manufactured from mostly 1njection molded non-
metallic parts. In some embodiments, the AED may be
manufactured from a combination of metallic and non-
metallic parts.

Embodiments may be installed in a vehicle (e.g., an
aircrait), such as on aircraft sliding tables (e.g., A350 sliding
tables).

Referring now to FIGS. 1-4, an exemplary embodiment of
a device (e.g., an AED 100) according to the inventive
concepts disclosed herein 1s depicted. FIG. 1 shows a top
perspective view of the AED 100. FIG. 2 shows a bottom
perspective view of the AED 100. FIG. 3 shows a top
perspective view of the AED 100 with a removable id 104
removed. FIG. 4 shows a top perspective view of a body 102
of the AED 100 with a removable lid 104 removed.

As shown 1n FIGS. 1-4, the AED 100 may include a body
102, a removable lid 104, a plunger (e.g., S00A, 5008, or
500C), Iid attachment means 110, device attachment means
112, external stops 108, and a plurality (e.g., two, three, four,
five, or more) of springs 122.

The body 102 may be generally cuboid shaped (e.g.,
generally rectangular cuboid-shaped with rounded corners
and/or rounded vertices). The body 102 may have at least
one cavity and may include a plurality of walls, such as a
front wall 118, a back wall 116, a bottom wall 114 extending
from the front wall 118 to the back wall 116, and two side
walls (not labeled). A top portion (not labeled) of the body
102 may abut the removable lid 104 when 1nstalled. The
body 102 may include holes 112 configured to receive
attachment means (e.g., screws or bolts) for attaching the
AED 100 to a mounting surface (e.g., structural member
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604). The body 102 may be formed of a single piece of
material or may have multiple mechanically attached, fused,
or bonded components. The body 102 may be formed by any
suitable material or combination of materials, such as metal-
lic materials, non-metallic materials, or a combination
thereof.

The cavity of the body 102 may form a plurality (e.g.,
two, three, four, five, or more) of spring channels 124, at
least one rail 128, and at least one internal stop 124, as well
as other features of the body 102.

Each of the spring channels 124 may be configured to
accommodate a spring 122 and a portion of the plunger head
120 of the plunger (e.g., S00A, 5008, or 500C). The spring,
channels 124 may be parallel and may extend 1n a longitu-
dinal direction between the back wall 116 and the front wall
118 of the body 102.

The at least one rail 128 may extend in a longitudinal
direction between the back wall 116 and the front wall 118
of the body 102. Each of the at least one rail 128 may be
implemented between two of the spring channels 124 and
parallel to the spring channels 124. Each rail guide channel
130 of the plunger (e.g., S00A, 5008, or 500C) may shide
along one of the at least one rail 128 as the plunger head 120
travels 1n a first direction or an opposite direction within the
cavity along one of the at least one rail 128.

Each of the at least one internal stop 124 may be posi-
tioned between the back wall 116 and the front wall 118 of
the body 102. The at least one internal stop 124 may be
configured to limit an amount of travel of the plunger head
120 toward the back wall of the body and to prohibit full
compression and over-compression of the plurality of
springs 122. Each of the at least one internal stop 124 may
be positioned along or at an end of one of the at least one rail
128.

The front wall 118 of the body 102 may include an
aperture 126 extending into the cavity. The aperture 126 may
allow a plunger rod 106 of the plunger (e.g., 500A, 5008, or
500C) to slide through the aperture 126 into the cavity of the
body 102. The aperture 126 may have any suitable shape
(e.g., round, triangular, rectangular, pentagonal, or hexago-
nal) to accommodate the plunger rod 106 to slide through the
aperture. For example, the aperture 126 may be rectangular
(e.g., square) with three sides of the aperture formed by the
body 102 and one side of the aperture formed by the
removable lid 104.

The removable lid 104 may be removably 1nstalled on top
of the body 102 via lid attachment means 110 (e.g., screws
or bolts inserted through holes 1n the removable lid 104 and
the body 102) and may form a removable top wall of the
AED 100. Once 1nstalled, the removable lid 104 may be
removed to service or replace internal components of the
AED 100. The removable lid 104 may be formed by any
suitable material or combination of materials, such as metal-
lic materials, non-metallic materials, or a combination
thereof.

Each of the springs 122 may be implemented in one of the
spring channels 134. Each of the springs 122 may be
configured to compress or decompress within one of the
spring channels 134 based on an amount of force applied by
the plunger head 120 of the plunger (e.g., 500A, 5008, or
500C) on a given spring 122.

The plunger (e.g., 500A, 500B, or 500C) may be gener-
ally T-shaped and may include a plunger head 120 and a
plunger rod 106. The plunger rod 106 may extend from the
plunger head 120 and through the aperture 126 out of the
body 102. The plunger head 120 may be implemented within
the cavity of the body 102 and configured to engage the
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plurality of springs 122. The plunger head may have at least
one rail guide channel 130, wherein each of the at least one
rail guide channel 130 may be configured to accommodate
one of the at least one rail 128. The plunger head 120 may
be shaped with at least one flat surface (e.g., 132) configured
to abut and to uniformly compress the springs 122 when a
compressive force 1s applied to the end of the plunger rod
106.

The external stops 108 may be positioned on an exterior
of the front wall 118 of the body 102 and may extend
outwardly away from the exterior of the front wall 118 of the
body 102. The external stops 108 may be configured to limit
an amount of travel of the plunger head 120 toward the back
wall 116 of the body 102. The external stops 108 may be
formed by any suitable material or combination of matenals,
such as metallic materials, non-metallic materials, or a
combination thereof. For example, the external stops 108
may be formed of plastic or silicone to reduce noise of a
structural member (e.g., a sliding table 606) depressing the
plunger rod 106 and bumping into the external stops 108.

When a compressive force 1s applied to a protruding end
of the plunger rod 106, the plunger head 120 compresses the
plurality of springs 122 as the plunger head 120 travels in a
first direction within the cavity along the at least one rail
128. When the compressive force 1s reduced or removed, the
plunger head 120 travels 1n a second direction opposite the
first direction within the cavity along the at least one rail
128.

Referring now to FIGS. 5A, 5B, and 5C, exemplary
embodiments of a plunger (e.g., 500A, 5008, 500C) of the
AED 100 according to the mventive concepts disclosed
herein are depicted. FIG. 5A shows a bottom perspective
view ol a plunger 500A having a double-wedge-shaped
plunger head 120 that tapers as the plunger head 120 extends
away from the plunger rod 106. FIG. 5B shows a bottom
perspective view ol a plunger 500B having a double-
trapezoid-shaped plunger head 120 that tapers as the plunger
head 120 extends away from the plunger rod 106. FIG. 5C
shows a bottom perspective view of a plunger 500C having
a double-bar-shaped plunger head 120 that does not taper as

the plunger head 120 extends away from the plunger rod
106.

As shown 1n FIGS. 5A-5C, the plunger head 120 may
have at least one (e.g., two or more) rail guide channel 130.
Each rail guide channel 130 may be configured to accom-
modate one of the at least one rail 128.

Referring now to FIGS. 6-9, an exemplary embodiment of
a system (e.g., a vehicular system, such as an aircraft system
600A) including a vehicle (e.g., an aircrait 600) including a
multi-structural member assembly (e.g., a shiding table
assembly 602) that includes the AED 100 according to the
iventive concepts disclosed herein 1s depicted.

The multi-structural member assembly (e.g., the sliding
table assembly 602) may include a first structural member
(c.g., a stationary structural member 604) and a second
structural member (e.g., an ejectable table 606). The first
structural member may have a first surface, wherein the
AED 100 1s attached to the first surface. The second struc-
tural member may be movably positioned 1n relation to the
first structural member such that a portion of the second
structural member 1s configured to apply a compressive
force to the end of the plunger rod 106 of the AED 100 when
the portion of the second structural member abuts the end of
the plunger rod 106.

The multi-structural member assembly (e.g., the sliding
table assembly 602) may further include at least one latch
(e.g., latches 610) configured to releasably lock the second
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structural member (e.g., an ¢jectable table 606) 1n a position
where the second structural member (e.g., an ejectable table
606) 1s configured to apply the compressive force to the end
of the plunger rod 106 of the AED 100. When the at least one
latch 1s released, the plurality of springs 122 of the AED 100
are configured to decompress so as to move (e.g., ¢ject) the
second structural member (e.g., an ejectable table 606) in a

direction away from the back wall 116 of the AED 100.

Referring still to FIG. 6-9, the sliding table assembly 602
may include the AED 100, a stationary structural member
604, an ejectable table 606, tracks 608, and latches 610. FIG.
6 shows a top plan view of the sliding table assembly 602
with the ejectable table 606 1n a stowed position. FIG. 7
shows a top perspective view of the sliding table assembly
602 with the ejectable table 606 1n a stowed position. FIG.
8 shows a top perspective view of the sliding table assembly
602 with the ejectable table 606 1n an ejected position. FIG.
9 shows a top perspective view of a portion of the sliding
table assembly 602 with the ejectable table 606 1n an ejected
position and locked 1n place by a latch assembly.

The stationary structural member 604 may be imple-
mented as a frame or panel that may be attached to a portion
of the vehicle (e.g., the aircraft 600). The AED 100 may be
attached to a surface of the stationary structural member
604. The tracks 608 may be attached to the stationary
structural member 604. The tracks 608 may be configured to
accommodate the ejectable table 606.

The ejectable table 606 may be configured to slide along
the tracks 608 between a stowed position and one or more
¢jected positions. Along sides of the ejectable table 606, the
¢jectable table 606 may include one or more notches 614
which may be configured to accommodate one or more pins
902 of one or more latch assemblies for locking the ejectable
table 606 1n position relative to the stationary structural
member 604, such as in a stowed position or a particular
ejected position. A portion 612 of the ejectable table 606
may be configured to apply compressive force to the end of
the plunger rod 106 of the AED 100 when the portion 612
of the ejectable table 606 abuts the end of the plunger rod
106.

Reterring to FIG. 9, each of one or more latch assemblies
may nclude a latch 610, a spring 904, and a pin 902. Each
latch 610 may be configured to releasably lock the ejectable
table 606 1n a position where the ejectable table 606 1s
configured to apply the compressive force to the end of the
plunger rod 106 of the AED 100. When the latch 610 1s
released, the plurality of springs 122 of the AED 100 may be
configured to decompress so as to move (e.g., ¢ject) the
¢jectable table 606 1n a direction away from the back wall
116 of the AED 100.

As will be appreciated from the above, embodiments of
the inventive concepts disclosed herein may be directed to a
system 1ncluding an AED.

As used throughout, “at least one” means one or a
plurality of; for example, “at least one” may comprise one,
two, three, . . . , one hundred, or more. Similarly, as used
throughout, “one or more” means one or a plurality of; for
example, “one or more” may comprise one, two,
three, . . ., one hundred, or more. Further, as used through-
out, “zero or more” means zero, one, or a plurality of; for
example, “zero or more” may comprise zero, one, two,
three, . . . , one hundred, or more.

In the present disclosure, the methods, operations, and/or
functionality disclosed may be implemented as sets of
instructions or software readable by a device. Further, it 1s
understood that the specific order or hierarchy of steps in the
methods, operations, and/or functionality disclosed are
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examples of exemplary approaches. Based upon design
preferences, 1t 1s understood that the specific order or
hierarchy of steps in the methods, operations, and/or func-
tionality can be rearranged while remaining within the scope
of the mventive concepts disclosed herein. The accompa-
nying claims may present elements of the various steps in a
sample order, and are not necessarily meant to be limited to
the specific order or hierarchy presented.

It 1s to be understood that embodiments of the methods
according to the mmventive concepts disclosed herein may
include one or more of the steps described herein. Further,
such steps may be carried out 1n any desired order and two
or more of the steps may be carried out simultaneously with
one another. Two or more of the steps disclosed herein may
be combined 1n a single step, and 1n some embodiments, one
or more of the steps may be carried out as two or more
sub-steps. Further, other steps or sub-steps may be carried 1n
addition to, or as substitutes to one or more of the steps
disclosed herein.

From the above description, 1t 1s clear that the mnventive
concepts disclosed herein are well adapted to carry out the
objects and to attain the advantages mentioned herein as
well as those inherent in the mventive concepts disclosed
herein. While presently preferred embodiments of the inven-
tive concepts disclosed herein have been described for
purposes of this disclosure, it will be understood that numer-
ous changes may be made which will readily suggest
themselves to those skilled 1n the art and which are accom-
plished within the broad scope and coverage of the inventive
concepts disclosed and claimed herein.

What 1s claimed 1s:

1. A system, comprising:

a device, comprising:

a body including a back wall and a front wall, the body
having a cavity at least forming a plurality of spring

channels and at least one rail, the plurality of spring

channels and the at least one rail extending 1n a
longitudinal direction between the back wall and the
front wall of the body, each of the at least one rail
implemented between two of the plurality of spring
channels, the front wall of the body having an
aperture extending into the cavity;

a plurality of springs, each of the plurality of springs
implemented 1n one of the plurality of spring chan-
nels, each of the plurality of springs configured to
compress and decompress within one of the plurality
of spring channels; and

a plunger comprising a plunger head and a plunger rod
extending from the plunger head and through the
aperture, the plunger head implemented within the
cavity and configured to engage the plurality of
springs, the plunger head having at least one rail
guide channel, each of the at least one rail guide
channel configured to accommodate one of the at
least one rail,

wherein, when a compressive force 1s applied to an end
of the plunger rod, the plunger head compresses the
plurality of springs as the plunger head travels 1n a
first direction within the cavity along the at least one
rail,

wherein, when the compressive force 1s reduced or
removed, the plunger head travels 1n a second direc-
tion opposite the first direction within the cavity
along the at least one rail.

2. The system of claim 1, wherein the plurality of spring
channels comprises at least three spring channels, the at least
one rail comprises at least two rails, the at least one rail
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guide channel comprises at least two rail guide channels, and
the plurality of springs comprises at least three springs.

3. The system of claim 2, wherein the plurality of spring
channels 1s three spring channels, the at least one rail 1s two
rails, the at least one rail guide 1s two rail guide channels,
and the plurality of springs 1s three springs.

4. The system of claim 1, wherein the plunger head
includes at least one flat surface configured to abut and to
uniformly compress the plurality of springs when the com-
pressive force 1s applied to the end of the plunger rod.

5. The system of claim 1, wherein the cavity further forms
at least one internal stop positioned between the back wall
and the front wall of the body, the at least one internal stop
configured to limit an amount of travel of the plunger head
toward the back wall of the body and to prohibit full
compression and over-compression of the plurality of
Springs.

6. The system of claim 5, wherein each of the at least one
internal stop 1s positioned along or at an end of one of the
at least one rail.

7. The system of claim 1, further comprising at least one
external stop positioned on an exterior of the front wall of
the body, the at least one external stop configured to limit an
amount of travel of the plunger head toward the back wall
of the body.

8. The system of claim 7, wherein the at least one external
stop 1s two external stops.

9. The system of claim 7, wherein the at least one external
stop 1s composed of at least one non-metallic material.

10. The system of claim 1, wherein the body further
includes a bottom wall, the bottom wall extending from the
front wall to the back wall.

11. The system of claim 10, wherein the device further
comprises a removable lid forming a removable top wall of
the device.

12. The system of claim 1, wherein a composition of the
device includes at least one metallic matenal.

13. The system of claim 1, wherein a composition of the
device includes at least one non-metallic maternal.

14. The system of claim 1, further comprising:

a first structural member having a first surface, wherein

the device 1s attached to the first surface; and

a second structural member movably positioned in rela-

tion to the first structural member such that a portion of
the second structural member 1s configured to apply the
compressive force to the end of the plunger rod of the
device when the portion of the second structural mem-
ber abuts the end of the plunger rod.

15. The system of claim 14, wherein the first structural
member, the second structural member, and the device are
implemented as part of a sliding table assembly, wherein the
second structural member 1s an ejectable table.

16. The system of claim 14, further comprising:

at least one latch configured to releasably lock the second

structural member 1n a position where the second
structural member 1s configured to apply the compres-
sive force to the end of the plunger rod of the device,
wherein, when the latch 1s released, the plurality of
springs of the device are configured to decompress so
as to move the second structural member 1n a direction

away from the back wall of the device.
17. The system of claim 1, wherein the system 1s a
vehicular system, wherein the device 1s implemented 1n a
vehicle.
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18. An aircrait system, comprising:
a device, comprising;

a body including a back wall and a front wall, the body

having a cavity at least forming a plurality of spnng

channels and at least one rail, the plurality of sprlng

channels and the at least one rail extending 1n a
longitudinal direction between the back wall and the
front wall of the body, each of the at least one rail
implemented between two of the plurality of spring
channels, the front wall of the body having
aperture extending into the cavity;

a plurality of springs, each of the plurality of springs
implemented 1n one of the plurality of spring chan-
nels, each of the plurality of springs configured to
compress and decompress within one of the plurality
ol spring channels; and

a plunger comprising a plunger head and a plunger rod
extending from the plunger head and through the
aperture, the plunger head implemented within the
cavity and configured to engage the plurality of
springs, the plunger head having at least one rail
guide channel, each of the at least one rail guide
channel configured to accommodate one of the at
least one rail,

wherein, when a compressive force 1s applied to an end
of the plunger rod, the plunger head compresses the
plurality of springs as the plunger head travels 1n a
first direction within the cavity along the at least one
rail,

wherein, when the compressive force 1s reduced or
removed, the plunger head travels 1n a second direc-
tion opposite the first direction within the cavity
along the at least one rail;

a lirst structural member having a first surface, wherein
the device 1s attached to the first surface; and

a second structural member movably positioned in rela-
tion to the first structural member such that a portion of
the second structural member 1s configured to apply the
compressive force to the end of the plunger rod of the
device when the portion of the second structural mem-
ber abuts the end of the plunger rod,

wherein the device, the first structural member, and the
second structural member are implemented 1n an air-
craft.

19. A system, comprising;

a device, comprising:

a body including a back wall and a front wall, the body
having a cavity at least forming a plurality of spring
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channels and at least one rail, the plurality of spring

channels and the at least one rail extending 1in a
longitudinal direction between the back wall and the
front wall of the body, each of the at least one rail
implemented between two of the plurality of spring
channels, the front wall of the body having an
aperture extending into the cavity;

a plurality of springs, each of the plurality of springs
implemented 1n one of the plurality of spring chan-
nels, each of the plurality of springs configured to
compress and decompress within one of the plurality
of spring channels; and

a plunger comprising a plunger head and a plunger rod
extending from the plunger head and through the
aperture, the plunger head implemented within the
cavity and configured to engage the plurality of
springs, the plunger head having at least one rail
guide channel, each of the at least one rail gmde
channel configured to accommodate one of the at
least one rail,

wherein, when a compressive force 1s applied to an end
of the plunger rod, the plunger head compresses the
plurality of springs as the plunger head travels 1n a
first direction within the cavity along the at least one
rail,

wherein, when the compressive force 1s reduced or
removed, the plunger head travels 1n a second direc-
tion opposite the first direction within the cavity
along the at least one rail;

a first structural member having a first surface, wherein
the device 1s attached to the first surface;
an ejectable table movably positioned in relation to the

first structural member such that a portion of the
¢jectable table 1s configured to apply the compressive
force to the end of the plunger rod of the device when
the portion of the ejectable table abuts the end of the
plunger rod; and

at least one latch configured to releasably lock the eject-
able table 1n a position where the ejectable table 1is
configured to apply the compressive force to the end of
the plunger rod of the device,

wherein, when the latch 1s released, the plurality of
springs of the device are configured to decompress so
as to move the ejectable table 1n a direction away from
the back wall of the device.
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